Three-way translocation involving MLL, MLLT1, and a novel third partner, NRXN1, in a patient with acute lymphoblastic leukemia and t(2;19;11) (p12;p13.3;q23).
Translocations involving mixed lineage leukemia (MLL) gene at 11q23 are associated with de novo acute leukemia as well as therapy-related acute leukemia. More than 100 different translocations involving MLL have been described in acute leukemia, with more than 60 translocation partner genes characterized on the molecular level. In addition to various simple translocations affecting MLL, there are also complex forms involving three or more chromosomes. Here, we describe a novel three-way translocation of t(2;19;11)(p12;p13.3;q23) in a patient with acute lymphoblastic leukemia (ALL). In this translocation, the distal 19p13.3 joins the proximal 11q23 on der(11), whereas the distal 11q23 is translocated to 2p12. Three-way translocations involving 11q23 are often difficult to detect with cytogenetic means alone. In the present case, however, the chromosomes involved in the three-way translocation were readily identifiable by GTG banding. The MLL-MLLT1 fusion products from the derivative chromosome 11 were detected by reverse transcriptase-polymerase chain reaction (RT-PCR), and two splicing variant forms were confirmed by cloning and sequencing. Furthermore, the novel third partner gene, NRXN1, was detected by systematic breakpoint analysis using long-distance inverse-PCR methods (LDI-PCR). The apparent three-way translocation thus identified is noteworthy because few studies have reported complex rearrangements involving 11q23 and 19p13.3 in acute leukemias.